Denitrifying genes in bacterial and Archaeal genomes.
Denitrification, the reduction of nitrate or nitrite to nitrous oxide or dinitrogen, is the major mechanism by which fixed nitrogen returns to the atmosphere from soil and water. Although the denitrifying ability has been found in microorganisms belonging to numerous groups of bacteria and Archaea, the genes encoding the denitrifying reductases have been studied in only few species. Recent investigations have led to the identification of new classes of denitrifying reductases, indicating a more complex genetic basis of this process than previously recognized. The increasing number of genome sequencing projects has opened a new way to study the genetics of the denitrifying process in bacteria and Archaea. In this review, we summarized the current knowledge on denitrifying genes and compared their genetic organizations by using new sequences resulting from the analysis of finished and unfinished microbial genomes with a special attention paid to the clustering of genes encoding different classes of reductases. In addition, some evolutionary relationships between the structural genes are presented.